Mutations in K-ras and p53 are among the most common genetic alterations in non-small cell lung cancer. To determine mechanisms of lung tumorigenesis, we obtained K-ras LA1 mice (developed in the laboratory of T. Jacks, MIT), which develop lung tumors with 100% frequency. To establish the molecular mechanisms of p53 function in the lung epithelium and its relation to neoplastic transformation, we disrupted wild-type p53 activities by transgenically expressing an oncogenic mutant form of human p53 (R175H mutation) specifically in the lung epithelium of mice using the human surfactant protein C (SPC) promoter, SPC-DNp53 mice. The SPC-DNp53 mice were interbred with the K-ras LA1 mice with the expectation of oncogenic cooperativity and lung tumorigenesis. Mice in the C57BL/6 inbred strain of the four possible genotypes (K-ras+/DNp53+, K-ras+, DNp53+, and wild-type) were monitored for the development of lung tumors. The K-ras+/DNp53+ mice displayed multifocal lung tumors with a median survival of 218 days. K-ras+ littermates developed large lung tumors at a lower multiplicity with a median survival of 388 days. DNp53+ and wild-type littermates had a median survival >500 days and did not develop lung tumors. Alveolar hyperplasias with distinct cytology were detected in the K-ras+/DNp53+ and K-ras+ mice by day 80. Recent studies have demonstrated that expression of mutant K-ras in lung epithelial cells elicits inflammation that promotes carcinogenesis in mice. Moreover, our previous results showed that SPC-DNp53 mice displayed exaggerated inflammation after lung injury. Whether or not inflammation is further enhanced during lung tumorigenesis induced by the combination of oncogenic K-ras and mutant p53 has not been determined. Inflammatory cytokine profiles were performed on whole lung extracts at early stages of tumor development (day 55-105) to correlate progression with altered inflammation in the lung. Relative to wild-type, overall inflammatory cytokine levels in lung extracts from mice at early times of tumor progression appeared similar in K-ras+, elevated in DNp53+, and reduced in K-ras+/DNp53+
